Two new acyl glucoses, 1,3,6-tri-O-(E)-caffeoyl-β-D-glucopyranoside (1) and 3,4-di-O-(E)-caffeoyl-α/β-D-glucopyranose (2), along with four known ones (3-6), were isolated from the roots of Aruncus sylvester. Their structures were elucidated on the basis of NMR spectroscopic analysis. Compounds 1 and 3 showed potent α-glucosidase inhibitory activity with IC 50 values of 1.16 μM and 0.71 μM, respectively.
Aruncus sylvester Kostel. (Rosaceae) is a perennial herb distributed mainly in the northwest of China, Japan, North Korea and Russia [1] . The dried roots of A. sylvester are commonly known as 'Jinmaosanqi' and used in traditional folk medicine to treat traumatic injury and relieve muscle strain [2] . In screening for α-glucosidase inhibitors, both the EtOAc-soluble and n-BuOH-soluble fractions of an aqueous EtOH extract of the roots from the title plant exhibited strong inhibition with IC 50 values of 3.18 μg/mL and 27.95 μg/mL, respectively, which prompted us to conduct a chemical investigation on these two fractions. Herein, we report the isolation and identification of two new acyl glucoses, 1,3,6-tri-O-(E)-caffeoyl-β-D-glucopyranoside (1) and 3,4-di-O-(E)-caffeoyl-α/β-D-glucopyranose (2) (Figure 1 ), along with four known compounds (3) (4) (5) (6) .
Compound 1 was isolated as a yellow oil and its molecular formula was assigned as C 33 6 .63 (H-5′) and 6.81 (H-6′) indicated the presence of a caffeoyl moiety. Signals for two additional caffeoyl moieties were observed in the 1 H NMR spectrum (Table 1) as well. The 13 C spectrum supported the above conclusion. Full assignments of all the individual protons and carbons were accomplished by a comprehensive analysis of 1D and 2D NMR spectra. The location of the caffeoyl groups was established via an HMBC experiment ( Figure 2) . A three-bond correlation between the anomeric proton (H-1) of the β-D-glucopyranosyl unit at δ H 5.60 and the carbonyl carbon signal of one of the caffeoyl moieties at δ C 167.5 (C-9′) indicated that one caffeoyl group was linked to C-1 of the β-Dglucopyranosyl unit through an ester bond. A strong correlation between H-3 (δ H 5.07) of the β-D-glucopyranosyl unit and C-9′′ (δ C 169.0) of another caffeoyl group, and a three-bond correlation between H-6 (δ H 4.22, 4.38) of the β-D-glucopyranosyl unit and C-9′′′ (δ C 169.1) of the third caffeoyl group were observed in the HMBC spectrum, indicating that the two hydroxy groups of C-3 and C-6 were esterified with two caffeoyl groups. On the basis of the above analysis, the structure of compound 1 was established as 1,3,6-tri-O-(E)-caffeoyl-β-D-glucopyranoside. Four known compounds were also isolated and identified as 1,
by NMR analysis and comparison with literature data. Li et al. Compounds 1-6 were evaluated for their α-Glucosidase inhibition and DPPH radical scavenging activities. Compounds 1 and 3 showed potent α-glucosidase inhibitory activity (Table 2) . 
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Extraction and isolation:
The dried roots of A. sylvester Kostel. (23.3 kg) were extracted with 95% ethanol (twice) followed by 60% ethanol (once) under reflux for 2 hours each time. The combined EtOH extracts were concentrated under reduced pressure to give a crude residue (3.2 kg), which was suspended in water (6 L) and partitioned successively with petroleum ether, EtOAc and n-BuOH. The EtOAc extract (800 g) was subjected to column chromatography on silica gel (100-200 mesh) eluted with a CH 2 Cl 2 -MeOH step-gradient (9:1 to 4:6, v/v) to afford 124 fractions. Subfraction 19 (2.5 g) was subjected to column chromatography on polyamide eluted with aMeOH-H 2 O step-gradient (4:6 to 7:3, v/v), followed by Sephadex LH-20 column chromatography (MeOH) to afford compound 2 (480.5 mg). [4, 6] . α-Glucosidase inhibitory assay: The α-glucosidase inhibitory assay was performed according to a previous method [7] with some modifications. Briefly, the sample solution (50μL) was added to enzyme solution (0.15 U/mL, 50 μL) and phosphate buffer (50 μL, pH 6.8) to initiate the reaction. After 10 min of incubation at 37°C, 4 mM p-nitrophenyl α-D-glucopyranoside (50 μL) was added to the mixture and incubated for an additional 30 min. The reaction was stopped by addition of 0.2 M sodium carbonate solution (200 μL). Enzymatic activity was quantified by measuring absorbance at 405 nm. Acarbose was used as a positive control. The assay was performed in triplicate. The IC 50 values were defined as the concentration of α-glucosidase inhibitor that inhibited 50% of α-glucosidase activity.
Compound 1
DPPH free radical scavenging assay:
The DPPH free radical scavenging assay was described previously [3] and used to evaluate the antioxidant activity. Gallic acid and ascorbic acid were used as positive control. The assay was performed in triplicate.
